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Description 

[0001] The present invention relates to a method for 
demodulating a 8 PSK modulated signal, a demodulator 
for demodulating a 8 PSK modulated signal as well as s 
to a mobile communications device comprising such a 
demodulator. 

[0002] When demodulating a 4-PSK (QPSK) modu- 
lated signal it is known to generate soft infonnation be- 
sides the hard decision infomnation. As the inphase and 
quadrature phase component can be separated easily 
In the QPSK system (orthogonal signal space) it is quite 
simple to generate the soft inf onmation representing the 
likelihood of the received symbol. Fig. 3 shows the mod- 
ulation point constellation scheme according to the 
QPSK scheme. As shown in fig. 4, split unit one sepa- 
rates the Inphase component to generate a bit 0 and a 
Q-phase component to generate the bit one. Further- 
more a third brt is issued representing the soft informa- 
tion, i.e. the likelihood of the received symbol. 
[0003] However, when demodulating a 8 PSK modu- 
lated signal, the soft infomnation generation process as 
known from the QPSK modulation scheme can no long- 
er be used as there Is no longer any orthogonal signal 
space. Therefore according to the state of the art a typ- 
ical 8 PSK demodulation process generates only hard 
decision information. To generate the hard decision in- 
formation (e.g. + and -1) decision sectors (threshold 
comparison) Is Introduced. The hard decision of the re- 
ceived symbol represents the sector in which the re- 
ceived constellation point has been detected. According 
to the detected sector three bits BO, B1 , 82 are gener- 
ated according to the hard decision. According to this 
prior art no soft decision Inf onmation enhancing the qual- 
ity of the decoding process is generated. 
[0004] Compared to QPSK(4-PSK) where the I and Q 
(In-phase and quadrature)components can be separat- 
ed completely (orthogonal space), the generation of soft 
Inf onmation (confidence or likelihood Infonmation) in a 
8-PSK receiver therefore is more complicated. 
[0005] From US-A-5757856 a differential encoder 
and decoder for a Trellts-encoded 8 PSK modulation is 
known. In fig. 1 of the document an 8 PSK type coded 
signal constellation Is shown and explained. 
[0008] JT04-1 23553 discloses a monitor system for 
octal phase PSK demodulation. 
[0007] The European Patent Application EP 0 519 
891 A2 discloses a modem receiver designed for use in 
a mobile environment, whbh includes an adaptive 
equalizer driven by phase estimation and rotation cir- 
cuitry, and which Is operable in multlpath fading chan- 
nels. The modem uses thus an AFC loop and a phase 
rotation circuit in front of the adaptive equalizer to im- 
prove equalizer performance In the fading channel. It us- 
es PI/4 phase rotation circuitry before a phase quanti- 
zation decision is made. This PI/4 phase rotation circuit- 
ry allows for decisions to be made on a QPSK constel- 
lation, rather than on an input 8PSK constellation, thus 



Improving detection perfonmance. 
[0008] Therefore It is the object of the present Inven- 
tion to provide for a system generating additionally soft 
decision information when demodulating an 8-PSK 
modulated signal. 

[0009] This object is achieved by means of the fea- 
tures of the Independent claims. The dependent claims 
develop further the centrality of the present invention. 
[0010] According to the present invention therefore a 
method for demodulating an 8-PSK modulating signal 
is provided. At first the I and Q components of the re- 
ceived symbol are detected. A first and a second soft or 
hard decision Infonmation value representing the detect- 
ed I and Q components, respectively, are output. The 
distance from the received symbol to the closest axis of 
a coordinate system rotated by 45"" relatively to the I and 
Q coordinate system Is detected and a third infonmation 
value representing the detected distance is output. The 
third value therefore represents also a soft decision or 
likelihood information. 

[001 1 ] The distance from the received symbol to the 
closest axis of a coordinate system rotated by 45"* de- 
grees relatively to the I and Q coordinate system can be 
measured by mapping the received symbol Into the first 
quadrant of the 1 and Q coordinate system. Then the 
mapped constellation point is phase rotated by 45" and 
the I component of the phase rotated mapped constel- 
lation point Is taken. The 1 component of the phase ro- 
tated mapped constellation point therefore represents 
the likelihood or soft decision infonmation. 
[001 2] The mapping of the received symbol in the first 
quadrant of the I and Q coordinate system can be af- 
fected by taking the absolute value of the I and Q com- 
ponents of the received symbol. 
[001 3] The three values generated by a demodulation 
method according to the present invention, in the case 
of three soft decision values, can be supplied to a Viterbi 
decoding step, wherein the third value representing the 
distance Is used as a likelihood Infomiatlon in the Vlterbl 
decoding step. The Vlterbl decoding thereby stands as 
an example for convolutlonal decoding techniques, 
which are an example for general soft input decoding 
techniques. 

[0014] The third bit can be supplied as an Input signal 
to a carrier phase tracking loop. 
[0015] The third bit can be supplied as an Input signal 
to an automatic gain control. 

[0016] Regarding the 8 PSK constellation mapping 
scheme, a Gray constellation mapping can be used. 
[001 7] According to the present Invention f urthenmore 
a demodulator for demodulating a 8 PSK demodulated 
signal Is provided. The demodulator comprises a split 
unit adapted for detecting the I and Q components (sep- 
arating the I and Q components) of the received symbol, 
and outputting a first and a second bit representing the 
detected I and Q components. Furthermore a detector 
is provided adapted for detecting the distance from the 
received symbol to the closest axis of a coordinate sys- 
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tern rotated by 45'' relatively to the I and Q coordinate 
system and for outputting a third bit representing the 
measured distance. 

[0018] The detector for measuring the distance from 
the received symbol to the closest axis of the coordinate 
system rotated by 45"" relatively to the I and Q coordinate 
system can comprise means for mapping the received 
symbol to the first quadrant of the I and Q coordinate 
system, means for phase rotating the mapped constel- 
lation point by 45'', and means talcing the 1 component 
of the phase rotated mapped constellation point. 
[0019] The means for mapping the received symbol 
into the first quadrant of the I and Q coordinate system 
can comprise means for taking the absolute value of the 
1 and Q components of the received symbol. 
[0020] Furthemiore a Viterbi decoder can be provid- 
ed, wherein the three bits representing the measure dis- 
tance are used as a likelihood information in the Viterbi 
decoder. 

[0021] A carrier phase tracking loop can be provided 
to be supplied to the third bit as an input signal. 
[0022] An automatic gain control can be supplied with 
a third bit infomnation signal as an input signal. 
[0023] According to the present invention furthemiore 
a mobile communications device Is provided comprising 
a demodulator as set forth above. 
[0024] In the following a preferred embodiment of the 
present invention will be explained with reference to the 
figures of the enclosed drawings such that further ob- 
jects, features and advantages provided by the present 
invention will become clearer. 

Fig. 1 shows a 8-PSK modulation point constella- 
tion scheme and two coordinate systems, i.e. the 
l-Q coordinate system as well as the second coor- 
dinate system build up from virtual axes and rotated 
by 45*^ relatively to the l-Q coordinate system, 

fig. 2 shows a block diagram of an embodiment of 
the present Invention, wherein the soft decision in- 
formation (likelihood Information) is input to a Viterbi 
decoder, 

fig. 3 shows a known QPSK constellation scheme, 
and 

fig. 4 shows a splitter unit for separating the I and 
Q component of a QPSK modulated symbol. 

[0025] With reference to Fig. 1 the basic idea of the 
present invention will be explained. In fig. 1 the modu- 
lation point constellation scheme of a gray-coded 8-PSK 
modulation system is shown. Furthermore the l-Q coor- 
dinate system as well as a second coordinate system 
build up of orthogonal axes A1 , A2 is shown. The second 
coordinate system build up from the axes A1 , A2 is shift- 
ed by 45° relatively to the l-Q coordinate system. By pro- 
viding a second coordinate system, with other words an 



orthogonal signal space also for 8-PSK modulation can 
be generated. For higher order modulation schemes, 
such as for example 16-PSK modulation, further coor- 
dinate systems and virtual axes can be introduced. 

s [0026] According to the present invention firstly the 1 
and Q components of the received symbol are detected 
and respectively output as a first and a second bit. This 
Information can be used as soft information or It can be 
decided in which decision sector the received symbol is 

10 positioned (hard decision) and only data representing 
the decided sector is generated and supplied to a de- 
coder. 

[0027] In another step the received symbols are pro- 
jected on the axes of the second coordinate system 

t5 build up from the axes A1 , A2 and the distance from the 
received symbol to the closest axes A1 , A2 of said co- 
ordinate system is measured. Said measured distance 
is then output as soft decision or likelihood infonnation 
and can be used in a convolutional decoder, such as for 

20 example a Viterbi decoder. 

[0028] With reference to fig. 2 an embodiment of the 
implementation of the present invention will be ex- 
plained. Fig. 2 shows a demodulator 11 for the demod- 
ulation of a 8-PSK modulated signal according to the 

25 present invention. The 8-PSK modulated RF signal is 
received from an antenna 1 0 and then passed to a base- 
band down converter 9. The base band converted signal 
is then split in a splitter unit 1 in the inphase component 
and quadrature phase component. The splitter unit 1 

30 therefore generates the inphase quadrature phase com- 
ponent of the incoming complex constellation. The in- 
phase infomnation and the quadrature phase Infomna- 
tion are respectively output as a bit 0 and a bit 1 . These 
two bits 0 and bit 1 are input in a convolutional decoder 

35 such as Viterbi decoder 8. 

[0029] Additionally according to the present invention 
the received complex symbol constellation is mapped 
in the first quadrant. Therefore an absolute calculation 
unit 2 is provided for the inphase component and an ab- 

40 solute value calculation unit 3 is provided for the quad- 
rature phase component. The absolute calculation unit 
2, 3 maps all incoming complex symbol constellations 
to the first quadrant in the complex plane. The imple- 
mentation of the absolute cabulation unit 2, 3 is there- 

45 fore quite simple. If the Incoming symbol value is > 0, 
no change is required, and if the signal value is < 0, the 
sign of the symbol is inverted (flipping of the sign bit). 
[0030] The output signals of the absolute calculation 
units 2, 3 are input to a combination unit 4. The combi- 
ne nation unit 4 uses the two inputs from the absolute cal- 
culation unit 2, 3 to generate a complex constellation 
point In the complex IQ plain. The complex constellation 
point generated by the combination unit 4 Is then rotated 
by 45" or Pl/4 in the complex domain by means of a 

55 phase adding unit 6 providing a phase shift of 45*^ or Pi/ 
4 and a multiplier 5. In the implementation therefore one 
addition and two multiplications have to be effected (as 
later on only the t-part is used). 
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[0031] The phase rotated mapped symbol is then in- 
put to a second splitter unit 7. The second splitter unit 7 
takes only the tnphase value of the mapped phase shift- 
ed symbol to generate a soft infomriatlon value. There- 
fore by passing only the inphase component of the re- s 
ceived symbol to the output a third bit (bit 2) is generated 
and can be Input to the Viterbl decoder as likelihood in- 
fomnation. 

[0032] The scheme as explained with reference to fig. 
1 and 2 is both applicable to coherent 8-PSK modulation 
and differential 8-PSK modulation. The scheme is fur- 
thennore independent of the actual transmission tech- 
nology (single carrier, multicarrier, ...). 
[0033] In the following a calculation example will be 
used to demonstrate the processing effected by the 
structure shown in figure 2: 

The received constellation point is: = 0,72*exp(j*1 .rPi) 
= -0,685-fj(-0.222) 

The splitter unit 1 generates the decisions: BitO=-0.685 
(inphase component). Biti =-0.222 (quadrature compo- 
nent). 

[0034] After the comb unit 4 the following complex 
constellation is present: 0.68S4-J(0.222) = 0.72*ep 
0*0.1 'PI). 

[0035] After the (PI/4) rotation unit 5, 6 the signal is: 
0.72*expG*0.35PI) = 0.327+j*(0.642) 
[0036] After the second splitter unit 7 (taking the only 
I part) the decision is for 82 = 0.327 Therefore 82=0.327 
is output as soft decision likelihood information bit in this 
calculation example. 

[0037] In advanced transmission systems convolu- 
tional codes are used. Convolutional decoders (like Vi- 
terbl algorithm based decoders) show excellent per- 
formance if "soft-infomiatlon" (likelihood) is available 
besides the symbol decision Itself. Likelihood infomia- 
tion expresses the confidence of the decision and is tak- 
en into account in the maximum-likelihood decoding 
process. For Reed-Solomon or In general block codes 
the likelihood (confidence) infomnation can be used as 
an indication for erasure and improve the decoding 
process. 

[0038] Even if no coding is applied the availability of 
soft infomnation can be used in the communication sys- 
tem to improve the perfonnance (e.g. as input to a car- 
rier phase tracking loop, input to AGC=automatic gain 
control). 

[0039] With the structure according to the present in- 
vention soft-infonnation during the demodulation proc- 
ess. The scheme Is capable of generating soft-output 
values which take into account the strength of the re- 
ceived constellation point (power of the received sym- 
bol) and the position ("deviation" from the optimum point 
= middle of the sector), 

[0040] The advantages and the character of the 
present invention can be summarized as follows: 

Maximum likelihood Infomnation Is generated with 
8-PSK constellations which improves overall sys- 



tem performances with a simple decoder stmcture. 
No complicated cateulations are needed (like abso- 
lute phase calculation). 

The usage of Gray constellation mapping reduced 
the error events. 
- The smaller confidence of "Bit3" (resu It of the trans- 
mitter constellation diagram) Is already taken into 
account in the demodulator structure. 
The structure can be seen as a simple extension of 
4-PSK (QPSK) modulation/demodulation schemes 
and therefore Implementation of flexible (soft-infor- 
mation) QPSK/8PSK demodulators is simplified. 



1. A method for demodulating an 8 PSK modulated 
signal, comprising the following steps: 

detecting (1) the I and Q components of a re- 
ceived symbol, 

outputting a first and a second soft or hard de- 
cision Infonfnation value representing the de- 
tected I and Q components, 
detecting (2, 3, 4, 5, 6, 7) the distance from the 
received symbol to the closest axis of a coordi- 
nate system rotated by 45 degrees relatively to 
the 1 and Q coordinate system, and 
outputting a third, soft, decision infomnation val- 
ue representing the detected distance. 

2. A method for demodulating according to claim 1 , 
characterized in that 

the distance from the received symbol to the closest 
axis of a coordinate system rotated by 45 degrees 
relatively to the I and Q coordinate system is meas- 
ured by 

mapping (2, 3) the received symbol into the first 
quadrant of the I and Q coordinate system, 
phase rotating (5, 8) the mapped constellation 
point by 45 degrees, and 
taking (7) the I component of the phase rotated 
mapped constellation point. 

3. A method for demodulating according to claim 2, 
characterized in that 

the mapping of the received symbol into the first 
quadrant of the I and Q coordinate system is effect- 
ed by taking (2, 3) the absolute value of the I and Q 
components of the received symbol. 

4. A method for demodulating according to anyone of 
the preceding claims, 

characterized by 

the step of supplying the three soft or hard decision 
Information values to a VitertI decoding step (8). 
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5. A method for demodulating according to anyone of 
the preceding cialms, 

characterized by 

the step of supplying the third soft decision infonna- 
tion value as an input signal to a carrier phase track- 
ing loop. 

6. A method for demodulating according to anyone of 
the preceding claims, 

characterized In that 

a Gray constellation mapping Is used. 

7. A Demodulator for demodulating an 8 PSK modu- 
lated signal, 

comprising: 

a spiltter unit (1 ) adapted for detecting the I and 
Q components of a received symbol and out- 
putting a first and a second soft or hard decision 
Information value representing the detected I 
and Q components, 

a detector (2, 3,4,5,6,7) adapted for detecting 
the distance from the received symbol to the 
closest axis of a coordinate system rotated by 
45 degrees relatively to the I and Q coordinate 
system andforoutputting athird, soft, decision 
infomiation value representing the detected 
distance. 

8. A demodulator according to claim 7, 
characterized In that 

the detector for measuring the distance from the re- 
ceived symbol to the closest axis of a coordinate 
system rotated by 45 degrees relatively to the I and 
Q coordinate system comprises: 

means (2, 3) for mapping the received symbol 
into the first quadrant of the I and Q coordinate 
system, 

means (5, 6) for phase rotating the mapped 
constellation point by 45 degrees, and 
means (7) for taking the 1 component of the 
phase rotated mapped constellation point. 

9. A demodulator according to claim 8, 
characterized in that 

the means for mapping the received symbol into the 
first quadrant of the I and Q coordinate system com- 
prises means (2, 3) for taking the absolute value of 
the I and Q components of the received symbol. 

1 0. A demodulator according to anyone of claims 7 to 9, 
characterized by 

a soft input decoder, like a Viterbi decoder (8), 
wherein the three soft or hard decision infonmation 
values representing the measured distance are 
used as a likelihood information in said soft input 
decoder (8). 



11. A demodulator according to anyone of claims 7 to 
10, 

characterized by 

a carrier phase tracking loop supplied with the third 
5 soft decision infomnation value as an input signal. 

12. A demodulator according to anyone of claims 7 to 
11, 

characterized In that 

10 a Gray constellation mapping is used. 

13. A mobile communication device, 
characterized in that 

it comprises a demodulator (11) according to any- 
15 one of claims 7 to 12. 



Patentansprttche 

20 1. Verfahren zur Demodulation eines B-PSK-modu- 
lierten Signals, aufweisend die folgenden Schritte: 

Detektieren (1 ) der I- und Q-Komponente eines 
empfangenen Symbols, 
25 - Ausgeben eines ersten und eines zweiten 
Welch- Oder Hartentscheidungsinfonnations- 
wertes, der die detektierte t-und Q-Komponen- 
te darstellt, 

Detektieren (2, 3, 4, 5. 6, 7) des Abstandes vom 
30 empfangenen Symbol zur nahesten Achse ei- 

nes urn 45 Grad relativ zum I- und Q-Koordina- 
tensystem gedrehten Koordinatensystems, 
und 

Ausgeben eines dritten, weichen, Entschei- 
35 dungsinfomriationswertes, der den detektierten 

Abstand darstellt. 

2. Verfahren zur Demodulation nach Anspruch 1 , 
dadurch geicennzeichnet, dass 

40 der Abstand vom empfangenen Symbol zur nShe- 
sten Achse eines urn 45 Grad relativ zum I- und 
Q-Koordlnatensystem gedrehten Koordinantensy- 
stems gemessen wird durch 

45 - Abbilden (2, 3) des empfangenen Symbols in 
den ersten Quadranten des I- und Q-Koordina- 
tensystems, 

Phasen-Drehen (5, 6) des abgebildeten Kon- 
steliationspunktes um 45 Grad, und 
so . Nehmen (7) der l-Komponente des Phasen-ge- 
dreht abgebildeten Konstellationspunkts. 

3. Verfahren zur Demodulation nach Anspmch 2, 
dadurch gekennzeichnet, dass 

55 die Abbildung des empfangenen Symbols in den er- 
sten Quadranten des I- und Q-Koordinatensystems 
durch Nehmen (2, 3) des absoluten Wertes der I- 
und Q-Komponente des empfangenen Symbols be- 
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wirkt wird. 

4. Verfahren zur Demodulation nach einem der vor- 
hergehenden Anspmche, 
gekennzeichnet durch 

den Schritt eines Zufuhrens der drei Welch- Oder 
Haitentscheidungslnfonnatlonswerte eInem Viter- 
bi-Decodlerungsschiitt (8). 

5. Verfahren zur Demodulation nach einem der vor- 
hergehenden Anspruche, 
gekennzeichnet durch 

den Schritt eines ZufQhrens des dritten Welchent- 
scheidungsinformationswerts einer Tragerphasen- 
nachfuhrungsschleife als ein Eingangsslgnal. 

6. Verfahren zur Demodulation nach einem der vor- 
hergehenden AnsprQchei 

dadurch gekennzeichnet dass, 

eine Gray-Konsteliationsabbildung benutzt wird. 

7. Demodulator zur Demodulation eines 8-PSK-mo- 
dullerten Signals, 

aufweisend: 

eine Teilereinheit (1), die zur Detektion der I- 
und Q-Komponente eines empfangenen Sym- 
bols und Ausgabe eines die detektierte I- und 
Q-Komponente darstellenden ersten und zwel- 
ten Welch- oder Hartentscheidungsinformati- 
onswerts ausgebildet ist, 
einen Detektor (2, 3.4, 5, 6, 7), der zur Detek- 
tion des Abstandes vom empfangenen Symbol 
zur nahesten Achse eines um 46 Grad relativ 
zum I- und Q-Koordinatensystem gedrehten 
Koordinatensystems und Ausgabe eines drit- 
ten, weichen, Entscheidungsinfonnations- 
werts, der den detektierten Abstand darstellt, 
ausgebildet ist. 

8. Demodulator nach Anspruch 7, 
dadurch gekennzeichnet, dass 

der Detektor zum Messen des Abstandes vom emp- 
fangenen Symbol zur nahesten Achse eines um 45 
Grad relativ zum I- und Q-Koordlnatensystem ge- 
drehten Koordinatensystems aufweist: 

eine EInrichtung (2, 3) zur Abbildung des emp- 
fangenen Symbols in den ersten Quadranten 
des I- und Q-Koordinatensystems. 
eine EInrichtung (5, 6) zur Phasen-Drehung 
des abgebildeten Konstellationspunktes um 45 
Grad, und 

eine EInrichtung (7) zum Nehmen der l-Kompo- 
nente des Phasen-gedrehten abgebildeten 
Konstellationspunkts. 

9. Demodulator nach Anspruch 8, 
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dadurch gekennzeichnet, dass 

die EInrichtung zur Abbildung des empfangenen 
Symbols in den ersten Quadranten des t- und Q-Ko- 
ordinatensystems eine EInrichtung (2, 3) zum Neh- 
5 men des Absolutweites der I- und Q-Komponente 
des empfangenen Symbols aufweist. 

10. Demodulator nach einem der Anspruche 7 bis 9, 
gekennzeichnet durch 

10 einen Weicheingangsdecodierer ahnlich einem Vi- 
tert>i-Decodierer (8), wobei die drei Welch- oder 
IHartentscheidungsinfomiationswerte, die den ge- 
messenen Abstand darstelten, im Weicheingangs- 
decodierer (8) als eine Wahrscheinlichkeltsinfomria- 

IS tion benutzt werden. 

11. Demodulator nach einem der Anspruche 7 bis 10, 
gekennzeichnet durch 

eine Tragerphasennachfuhrungsschlelfe, welcher 
20 der dritte Weichentscheidungsinformationswert als 
ein Eingangssignal zugefuhrt wird. 

12. Demodulator nach einem der Anspruche 7 bis 11 . 
dadurch gekennzeichnet, dass 

25 eine Gray-Konstellationsabbildung benutzt ist. 

13. Mobile Kommunikationseiniichtung, 
dadurch gekennzeichnet, dass 

sie einen Demodulator (11) gema3 einem der An- 
30 spriiche 7 bis 12 aufweist. 



Revendications 

3s 1 . Proc6d6 pour d6moduler un signal moduli 8 PSK, 
comprenant les stapes qui suivent ; 

detection (1 ) des composantes I et Q d'un sym- 
bole regu ; 

40 Emission en sortie de premiere et seconde va- 

leurs d'infomriation de d^ision molle ou dure 
repr^sentant les composantes I et Q ; 
detection (2, 3, 4, 5, 6, 7) de la distance depuis 
le symbole re9u jusqu'd I'axe le plus proche 

45 d'un syst^me de coordonn6es qui esttourn6 de 

45 degr^s par rapport au systdme de coordon- 
n^es I et Q ; et 

6mission en sortie d'une troisidme valeur d'in- 
fomriation de decision molle repr6sentant la dis- 
50 tance ddtect^e. 

2. Proc6d6 de demodulation selon ta revendication 1 , 
caracterise en ce que la distance depuis le sym- 
bole regu jusqu'^ I'axe te plus proche d'un systdme 
55 de coordonn6es qui est toum^ de 45 degr6s par 
rapport au syst&me de coordonndes 1 et Q est me- 
sur6e en : 
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cartographiant (2, 3) le symbole re^u dans le 
premier quadrant du syst^me de coordonndes 
letQ; 

falsant toumer la phase (5, 6) du point de cons- 
teiiation cartographic de 45 degrCs ; et en 
prenant (7) la composante I du point de cons- 
tellation cartographic d phase toumCe. 

3. Proc6d6 de demodulation selon la revendicatlon 2, 
caracterise en ce que la cartographie du symbole 
re^u dans le premier quadrant du systCme de coor- 
donnCes I et Q est rCalisCe en prenant (2, 3) la va- 
ieur absolue des composantes I et Q du symbole 
re9u. 

4. ProcCdC de demodulation selon I'une quelconque 
des revendications prCcCdentes, caracterIsC par 
i'Ctape d'applicatlon des trois valeurs d'Infomnation 
de decision molle ou dure sur une etape de dCco- 
dage de Viterbi (8). 

5. Precede de demodulation selon i'une quelconque 
des revendications prCcedentes, caracterlae par 

I'etape d'applicatlon de la troisieme valeur d'lnfor- 
mation de decision molle en tant que signal d'entree 
sur une boucle de suivi de phase de porteuse. 

6. Precede de demodulation selon I'une quelconque 
des revendications precedentes, caracterise en ce 
qu'une cartographie de constellation de Gray est 
utilisee. 

7. Demodulateur pour demoduler un signal module 8 
PSK, comprenant : 

une unite de sCparateur (1) qui est adaptee 
pour detecter les composantes I et Q d'un sym- 
bole regu et pour emettre en sortie des premie- 
re et seconde valeurs d'infonmation de decision 
molle ou dure representant les composantes I 
et Q detectees ; 

un d6tecteur(2, 3, 4, 5, 6, 7) qui estadapte pour 
detecter la distance depuis le symbole reQU jus- 
qu*k I'axe le plus proche d'un systeme de coor- 
donnees qui est toume de 45 degres par rap- 
port au systeme de coordonnCes I et Q et pour 
emettre en sortie une troisieme valeur d'infor- 
matlon de decision molle qui reprCsente la dis- 
tance detectee. 

8. Oemodulateur selon la revendicatlon 7, caracteri- 
se en ce que le detecteur pour mesurer la distance 
depuis le symbole regu jusqu'^ I'axe le plus proche 
d'un systeme de coordonnees qui est tourne de 45 
degree par rapport au systeme de coordonnees t et 
Q comprend : 



regu dans le premier quadrant du systeme de 
coordonnees I et Q ; 

un moyen (5, 6) pour faire toumer la phase du 
point de constellation cartographie de 45 
5 degres ; et 

un moyen (7) pour prendre la composante I du 
point de constellation cartographie k phase 
toumee. 

10 9. oemodulateur selon la revendicatlon 8, caracteri- 
se en ce que ie moyen pourcartographier le sym- 
bole re9u dans le premier quadrant du systeme de 
coordonnees I et Q comprend un moyen (2, 3) pour 
prendre ia valeur absolue des composantes 1 et Q 

15 du symbole re^u. 

10. oemodulateur selon Tune quelconque des revendi- 
cations 7^9, caracterise par un decodeur d'entree 
molle, similaire d un decodeur de Viterbi (8), dans 
20 lequel les trois valeurs d'information de decision 
molle ou dure representant la distance mesurCe 
sent utiiisees en tant qu'infomiation de probabilite 
dans ledit decodeur d'entree molle (8). 

25 11. oemodulateur selon I'une quelconque des revendi- 
cations 7^10, caracterise par une boucle de suivi 
de phase de porteuse qui regoit en application la 
trolsieme valeur d'lnfonfnation de decision molle en 
tant que signal d'entree. 
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12. oemodulateur selon I'une quelconque des revendi- 
cations 7^11, caracterise en ce qu'une cartogra- 
phie de constellation de Gray est utilisee. 

13. Olspositif de communication mobile, caracterise 
en ce qu'il comprend un demodulateur (11) selon 
i'une quelconque des revendications 7^12. 
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un moyen (2, 3) pour cartographier le symbole 
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